Peripheral injury and anterograde transport of wheat germ agglutinin-horse radish peroxidase to the spinal cord.
Previous observations have revealed labeling in the extracellular space surrounding boutons and unmyelinated fibers in superficial laminae of the spinal cord after injection of the tracer wheat germ agglutinin conjugated to horseradish peroxidase in dorsal root ganglia. The degree of extracellular labeling appeared related to the extent of the damage to the ganglia at the time of the injection. To determine whether injury might produce extracellular labeling, we investigated the effects of unilateral nerve crush or transection on spinal labeling after bilateral injections of the tracer into sciatic nerves. Confirming previous reports, labeling was confined to small dorsal root ganglion cells and to spinal laminae I and II, suggesting a selective affinity of this tracer for unmyelinated fibers. Labeling of both ganglion neurons and superficial spinal laminae was increased on the injured side, probably as a result of increased efficiency of receptor-mediated endocytosis. Electron microscopical observations revealed that the tracer was largely confined to unmyelinated dorsal root fibers bilaterally; a higher percentage of these fibers were labeled on the injured side. In the dorsal horn, the tracer was predominantly within unmyelinated axons and their terminals on the control side, whereas most of the labeling was extracellular and transneuronal on the injured side. The extracellular labeling surrounded unmyelinated fibers and their terminals in the spinal cord, but was excluded from the synaptic cleft. The demonstration that injury is accompanied by significantly increased release of this tracer from the terminals of unmyelinated fibers into the extracellular space suggests that endogenous substances may be released after peripheral lesions as a central signal of injury.